Abstract. We describe the main features of the households databases we can find in most of our National Statistics Institute. We provide algorithms aimed at extracting a diversity of variables on which different statistical procedures may be applied. Here, we particularly focus on the scaled income, as a beginning. Associated codes (MS Visual Basic ™ and R codes) have been successfully tested and delivered in the text and in a separate file..
Introduction
In this paper, we want to share our experience in using some household databases one can find in most of African National Statistical institutes (NSI ).
In most of the African countries, a number of surveys have been and continue to be conducted at a national wide level. The [African Statistical Yearbook(2016) ] provided by the website of the African Center for Statistics ACS, uses data from 54 African countries. So, at the continental level, the availability of such households databases amounts to a considerable number of interesting and useful data collections. At the same time, it is very strange and disappointing that only a very few number of research works has been undertaken by African Scholars, at least, scholars in Yet, there is a great number of studies using African data in the literature, mostly by international researchers. The works undertaken by the World Bank Living Standards Measurement Study (LSMS ) are enough to show that.
We simply advocate that all parties to conjugate their efforts to make emerge major research teams and research fields on African data and at the same time, to use extensively local and real data in the every day teaching activities in our universities.
In each country, a National Statistical National System (NSN ) is set to supervise national data production processes and its use. The universities are usually members of the NSN Board and NSI 's are the implementing bodies.
There must not be any problem to get the data when the request comes from the official heads of the Universities. This is the way used to get the data on which the current paper is based on. This paper will be a report of data handling of households survey databases. We expect to be followed by colleagues in our statistics and and mathematics departments. In doing so, the AJAS platform may become, very soon, a place where African data are explored and discussed at the light of most powerful and new theories and statistics trends.
For than a decade, we are working on statistical studies of Welfare issues using the highly elaborated theory of functional empirical processes. But, we used to apply the our findings on real data from Households databases from from Senegal, Mali and Mauritania (See for example : ], [Lo and al.(2009)] , [Lo(2013) ], [Mergane and LO(2013) ], ], [Haidara and Lo(2013) 
]).
Here, we want to introduce simple methods on handling the databases before undertaking statistical procedures. we hope that this may help and encourage others to acquire the databases and get involved in the study of such treasures. In this paper, we are going to do the following :
(a) Describe common features of these databases.
(b) Show how to extract pertinent information from these databases.
(c) Share useful and replicable R and MS Visual Basic codes.
We hope that this paper will inspire readers to get similar databases and to use, update or expand the given codes to prepare data and undertake applied statistics studies from them. At the end, sharing those studies in the pages of African Journal of Applied Statistics or elsewhere, may be an efficient way to achieving the awakening we are calling for.
Households databases
In the 80's, in the 90's and in the first decades of the 21th century, a number of surveys have been conducted. Nowadays, surveys destined to collect longitudinal data are available. But this paper will be devoted to households surveys with the objectives of showing how researchers may be quickly introduced to be ready use such data.
Description of Households data.
A -Organization of the files.
The households databases (HDB in short) gather information collected in a sample of households. In each household, all the member respond to the questions. At the arrival, a HDB usually contains three main files.
(1) A person file which contains the responses of individuals of all households. This file contains the disaggregated data.
(2) A household file which contains aggregated data at the household level provided experts of the NSI 's.
(3) A meta-file or dictionary which explains the features of each variable.
These files are provided in MS Excel ™ or in IBM SPSS ™ in most of the NSI 's. When IBM SPSS™ is used, the person file is given in an SPSS ™ fold contained the data and the meta-file. For MS Excel ™ files, a separate dictionary files is given in replacement of the IBM SPSS ™ meta-file.
It is not excluded that different software packages or other file formats (like CSV ) may be used in some NSI 's. However, the files organization must be similar and automatic conversions are available.
B -Organization of the data.
(a) First of all, the country is organized into geographical regions, districts or areas. The nature of these areas depends on each country. In Senegal, for example, they are the administrative regions. From one survey to another, the administration division system may change.
Here, the variable indicating this area in the person file is denoted by Region.
(b) Next, each region is divided into a number of districts. The variable factor associated to this district is named District or Milieu. This variable is re-initiated to one for each region.
(c) In each district, a number of households are included in the survey. The factor variable, in some HDB's, is not re-initiated to zero. Instead, the numbering continues and the last value is the total number of households included in the survey. It is named Household or Menage
The computer programs we will give handle both situations where the numbering is re-initiated or not.
(d) It is not excluded that a further subdivision of the regions (using clusters for example) is operated. In any case, our programs will be updated in such a case.
(e) In each household, the member are numbered from one to the total size of the household. We do not give a name to this variable. It will we denoted by i in the packages.
The three strata variables Region, District [and cluster if present] and Household will be combined to aggregated the data at the household level.
C -Variables.
Each HDB includes a more or less large number of variables, which themselves depend of the objectives of the survey. For example, the variables in the HDB ESAM 1 or ESAM 2 of Senegal are quite different from those the HDB ELIM 1 of Mali.
In future papers, we will be dealing with specific variables.
Income or Expense data
In this section, we learn how to create aggregated data at the level of the household from the person data file. Next, we will practice on real databases and provide successfully tested computer programs A -Aggregation and equivalence scales.
Aggregating the data at the household level is a very important matter. In this paper, we will focus in quantitative analysis. We will have to deal with equivalence scales.
But before we proceed to it, we want to mention that aggregating categorical variables in the available data offers many opportunities to conduct interesting research based on random measures and on symbolic data analysis. For example, the age variable may not only be aggregated into a median or a mean. Instead, it would be interesting to considered it as a distribution, for example, on D = [0, 100], and then to study random distributions. This kind of approach would open fruitful researches in our Statistics and Mathematics departments in relation of the development of very new trends of the theory.
Let us go back to the quantitative aggregation problems, especially concerning income or expense data.
We will not enter into the theoretical details on the adult-equivalence question. We will remain at a simple description level of the question. We want to be able to compare different groups on persons in terms of life quality, when the latter is measured by the income. If we decide to use the income variable as the measure of life quality, the problem is how to compare two groups of people, namely two households, in terms of the income of the members of each group despite of the difference of their structure, the difference of the contexts and perhaps, of the different environments.
To simplify, if we compare two households, each of them reduced to one adult person, certainly their incomes may help. Suppose now that we have two households such that :
(1) the first includes two male adults and a female adult, (2) and the second is formed by a female single parent and one 10 year old girl. It is not fair to compare the well-being of these households by the total income of each of them.
One has to find a way to convert the individual incomes of the different members of one household to the income of one adult male person. This income is called the adult-equivalent income of the household. Finding the adult-equivalent incomes for all households using the same method would, actually, allow a fair comparison of the household.
A number of methods for providing such adult-equivalent incomes, in the form of scales, are available. We may cite some authors who gave interesting contributions in that topic : [Pollack(1979) ], [Bradbury(2003) ], [Duclos and Mercadier-Pats(1996) ], [Hourriez and Olivier(1997) ] and the references therein. Let h denote some household of size H. An adultequivalence scale may be defined as an allocation of some weight w(i, h), which is a number between zero and one, to each member of the household h and the income I(i, h) of the i − th member contribute the amounts w(i, h)I(i, h) to the global adult-equivalent income of the households h, which is
The weight w(i, h) is justified in each proposed scale in very elaborated researches (see already cited papers). The common scales mainly use the gender and the age. Usually, people older than 15 years are considered as adults. If not they are children. We present some common scales.
(a) Oxford Scale. This scale allocates the full weight to adult household chief and the weight 0.7 to other adults, and the weight 0.5 to non-adults. 
The adult-equivalent income of the household h is the total income of the household divided by E(h). We notice here that the DMP scale cannot be applied directly to the individual, to the contrary of the Oxford and Fao-Fam scales.
Practice
This version will focus on MS VB ™ codes. We recommend to start by Open the MS Excel ™ or the IBM SPSS ™, and for each variable we want to use :
(1) Copy the associated column (1) Open a text file (with Notepad, Bloc note, etc.) (1) Paste the copied column (1) Name the file and save it.
Using this method, we create the files : region.text (for the main area division), milieu.txt, cluster.txt, household.txt, gender.txt, age.txt holding the variables of the same names : region, milieu, cluster, household, gender, age.
We also need the variable poswrchief (position with respect to the chief of the household), which indicates the relation of the member with respect to the household chief. Usually, the label one is allocated to the household chief. We store this variable in the file poswrchief.txt In the sequel, we will comment the algorithms and computer packages provided in the Packages Section 6.
Mali's ELIM Database.
Step 1. Identification of the household.
In this paper, we explain the methods using the Mali ELIM 1 database. The programs we successfully used will be given here in Section 6. All the scripts are gathered in a file you can find in [Lo(2016) ]. However, this external resources file will be updated to include other applications.
In some HDB 's, the households are numbered for the one to the last one. In some others, the number is re-initialized in each district or cluster. In all cases, the following method works.
In the presence case, it is enough to use an identification in the form : R+region+M+milieu+C+cluster+H+household.
We use the procedure householdIdentifier() provided in (01) -Identification in Section 6 to get the variable identhousehold restored in the file identhousehold.txt.
Since, this is our first use of a procedure or a function, we want to draw the attention of the readers on the following facts.
(a) A procedure or a function is written in a way that it allows the reader to render the program into any software he knows better. Lines beginning by Rem are commentaries, in which we explain what do the codes below. So, a reader will be able to adapt these programs into a language he is acquainted with.
(b) In all the packages presented here, the files are supposed to be in a folder that is specified in Line 7 of the procedure in (01) -Identification). The ready has to pay attention to this, to make sure his programs run correctly.
Step 2. Construction of adult-equivalence scales Functions.
Here, we should be aware of the different presentations of the age variables. Like in Mali, the age of an individual is the real age, for some months (a fraction of year) to maximum age in years. In ELIM 1, the code 99 is reserved to an unknown age. This is a clear indication that the survey did not meet an older person that 99 years in Mali during the survey.
In some databases, like in ESAM 1 of Senegal, the age is given by classes of five years. For example, the first class ]0, 5[ may be denoted by 1, [5, 10[ by 2, [10, 14[ by 3, [5, 10[ by 5, etc. As well, the labels of the gender, male next female, may be (0, 1) or (1, 2).
Rather than constructing directly the equivalence-adult from the person data file, we propose functions scale for the FAO-FAM and the 1, 2, 3 Oxford scales to be used as subroutines. We notice that this is not possible for the DMP scale.
The functions given here, use a discriminatory variable TypeAge. If the age is given in years, we replace TypeAge by 1. We replace it by 2 if the age is given by classes of 5 year range. If the age is not provided in any of these forms, the functions are set to 0.99, which is an error code.
In the same manner, the variable TypeGender is used. If the gender is organized on the basis (0 = Male, 1 = F emale), we replace TypeGender by 1. We replace it by 2 if the gender is codifies as (1 = Male, 2 = F emale). If the gender is not provided in any of these forms, the functions are set to 0.99, which is an error code.
The adult-equivalence scales functions for the Oxford scales and the Fao-Fam are given Subsection 02 -Scales Oxford, Fao-Fam Functions in the packages section 6.
We cannot have a DPM scale function at the level of individuals, since we have to compute the total number of children and the number of adults in a household. This scale is based on the household while the Oxford and the Fao-Fam scales are based on individuals.
We will create the file of DPM scaling at the level of the households.
Step 3. Construction of adult-equivalence scales files.
(A) To create the Oxford scaling file, we proceed from the persons files as follows : (1) (4.2) Give to HCurrent the value of household that is read at that line, and initialize its OxfordScaleCurrent at the scale value that is computed at that line. Initialize HSIZE to one. Step 4. Construction of total income or expense files.
First, let us consider the case where the income of any member of the file is available (monthly or yearly). We will use the same algorithm that was used in Step 3. We proceed as follows. In implementing this algorithm, we may have different variants. Let us highlight them with real examples.
In the ELIM1 HDB of Mali, the only variable giving information on the income amount is the amount earned in the month before the survey. And the variable is an categorical one with values A, B, ..., L corresponding to income ranges 0−29.000, 29.001−100.000, ...., ≥ 3.500.000.
In such a situation we have to transform this variable into a new numerical new. In the study, we created a new variable for which every individual is assigned the mean value of the range income into which he falls. For the last range, we assign the fixed income 3.000.000 to corresponding individuals. The associated program is below at (6) Example of categorical income variable : case of ELIM1, Mali.
If the case of ESAM 2 of Senegal, the income is not available, but the expense is present and broken into different categories such such as : health, education expenses. In this case, we should add to the algorithm all the expenses variable and use their sums at the place of the one value of the income.
Application to the case ELIM1 of Mali. Based on the transformed income variable exported in the file totalincome.txt, the subroutine in Subsection (4) Total income File in Section 6.
Conclusion. Now, we have workable files from which we may do statistics works in the aggregated data. In the example of Mali's ELIM1 database, we have :
(1) The total income data of the households.
(2) The adult-equivalence files (Oxford and Fao-Fam) for scaling the income. One example of a DMP adult-equivalence file is provided for particular cases of c = 0.5 and s = 0.7. But the package is there to do the same for values of c and s.
(3) The scale income income/scale be be used for statistical studies.
Step 4. One we have the scaled income for the households, we might be interested by applying of it many procedures using label data. This is interesting since most of the variables in HDB 's are categorical : the area, the level education, the profession, etc. To create any label variable for households based some variable, we proceed as previously.
Let us give two examples.
Algorithm for the Area label file. 
The corresponding subroutine is createLabelVariableHouseHoldB().
It is given in Sub-subsection (5a) Creation of the area label file in Section 6.
Algorithm for the household chief area label file.
This case is more elaborated since we have we have to combine with the individual status in the household (powsrchief, which is one for the household chief and greater that one for the others). The corresponding subroutine is createLabelVariableHouseHoldA(). It is given in Sub-subsection (5b) Creation of the Household Chief Gender label file in Section 6.
The same packages given in MS VB™ are written in R codes. The only difference is that the files are not created. In the script file, the variables are created and are ready to be used in statistical procedures. The reader may find it as well in [Lo(2016) ].
Conclusions
The papers showed how to proceed to handle households databases to extract workable quantitative random variables and label variables on which different statistical procedures may be applied. In the particular case where we are interested by the total income file, different adult-equivalence files and label variables such as the geographical label, the chief gender label have been created. The packages in Visual Basic™ and in the free R software are provided to serve as models. The descriptions of the algorithms should allow to adapt them to any household database and to arbitrary databases. Their implementation in Oracle Java™ , Python, PHP etc., are easily set up. In the future, we will be able to deliver reports on some more or less complex studies using the available databases. It will be meant that the packages we will use are based on the current ones.
Packages
(01) -Identification.
Sub h o u s e h o l d I d e n t i f i e r ( )
Dim r e g i o n As S t r i n g , ho useho l d As S t r i n g , c l u s t e r As S t r i n g , Dim m i l i e u As S t r i n g , f o l d e r As S t r i n g Dim c h a i n As S t r i n g , newchain As S t r i n g Rem Use t he r i g h t f o l d e r where t he f i l e a r e l o c a t e d f o l d e r = " ma l i / e l i m 1 /" Rem f i l e s i n t e x t f o r ma t s , f o r g e t t i n g t he data r e g i o n = " r e g i o n . t x t " ho useho l d = "menage . t x t " c l u s t e r = " c l u s t e r . t x t " m i l i e u = " m i l i e u . t x t " 
Rem new f i l e t o g e t t he i d e n t i f i c a t i o n i d e n t h o u s e h o l d = " i d e n t h o u

Rem open t he f i l e s : i d e n t h o u s e h o l d . t xt , f o r e x p o r t Open f o l d e r \& i d e n t h o u s e h o l d For Output As \#5
While Not EOF ( 1 ) newchain = "" Input \#1, c h a i n : newchain = newchain \& "D" \& c h a i n Input \#2, c h a i n : newchain = newchain \& "M" \& c h a i n Input \#3, c h a i n : newchain = newchain \& "C" \& c h a i n Input \#4, c h a i n : newchain = newchain \& "H" \& c h a i n P r i n t \#5, newchain Function s c a l e O x f o r d ( ageType As I n t e g e r , age As Double , p o s w t c h i e f As
Rem ageType ( 1 f o r a r e a l age i n y e a r ) , ( 2 i f t he age i s g i v e n i n c l a Rem The v a l u e p o s w t c h i e f i s one f o r t he ho useho l d c h i e f . The a l t e r n a t e Rem I f one t he arguments i s out o f range , t he s c a l e i s s e t t o 0 . 9 9 , a I f ( ageType < 1 Or ageType > 2 ) Then s c a l e O x f o r d = 0 . 9 9 E l s e S e l e c t Case ageType Function scaleFaoFam ( ageType As I n t e g e r , genderType As I n t e g e r , age A Rem ageType ( 1 f o r a r e a l age i n y e a r ) , ( 2 i f t he age i s g i v e n i n c l a Rem genderType ( 1 f o r Male =0 , f e m a l e =1) , ( 2 f o r Male =1 , f e m a l e =2) Rem I f one t he argument i s out o f range , t he s c a l e i s s e t t o 0 . 9 9 , a s Dim t e s t C o n t i n u a t i o n As Boolean t e s t C o n t i n u a t i o n = F a l s e I f ( ( ageType < 1 ) Or ( ageType > 2 ) Or ( genderType < 1 ) Or ( genderType scaleFaoFam = 0 . 9 9 E l s e S e l e c t Case ageType Case 1 : I f ( age < 1 5 ) Then scaleFaoFam = 0 . 5 E l s e t e s t C o n t i n u a t i o n = True End I f Case 2 : I f ( age < 4 ) Then scaleFaoFam = 0 . 5 E l s e t e s t C o n t i n u a t i o n = True End I f End S e l e c t End I f I f ( t e s t C o n t i n u a t i o n ) Then S e l e c t Case genderType Sub c r e a t e F i l e s S c a l e O x f o r d ( ) Dim i d e n t h o u s e h o l d f i l e As S t r i n g , a g e f i l e As S t r i n g , g e n d e r f i l e As S t Dim i As Double , j As Double , ho useho l d As S t r i n g , age As Double , g en Dim ageType As I n t e g e r , genderType As I n t e g e r , s c a l e V a l u e As Double , Dim f o l d e r As S t r i n g Rem p r o v i d e Type o f Age / Type o f Gender Rem ageType ( 1 f o r a r e a l age i n y e a r ) , ( 2 i f t he age i s g i v e n i n c l a Rem genderType ( 1 f o r Male =0 , f e m a l e =1) , ( 2 f o r Male =1 , f e m a l e =2) Rem I f one t he argument i s out o f range , t he s c a l e i s s e t t o 0 . 9 9 , a s ageType = "1" genderType = "1" 
' rem r ea d t he f i r s t l i n e and i n i t i a l i z e s c a l e V a l u e Input #1, ho useho l d Input #2, a g e s t r Input #3, p o s w r c h i e f s t r Input #6, g e n d e r s t r p o s w r c h i e f = I n t ( Val ( p o s w r c h i e f s t r ) ) age = Val ( a g e s t r )
Rem Catch t he c u r r e n t ho useho l d ho useho l dCu r r e n t = ho useho l d Rem The f i r s t time we di d q u i t t he c u r r e n t household , we may Rem o f s c a l e V a l u e a s t he s c a l e o f t he t he t he ho useho l d which P r i n t #4, Trim ( S t r ( s c a l e V a l u e ) ) P r i n t #5, s i z e h o u s e h o l d Sub c r e a t e F i l e s S c a l e F a o F a m ( ) Dim i d e n t h o u s e h o l d f i l e As S t r i n g , a g e f i l e As S t r i n g , g e n d e r f i l e As S t Dim i As Double , j As Double , ho useho l d As S t r i n g , age As Double , g en Dim ageType As I n t e g e r , genderType As I n t e g e r , s c a l e V a l u e As Double , Dim f o l d e r As S t r i n g While Not EOF( 1 ) j = j + 1 Input #1, ho useho l d Input #2, a g e s t r Input #3, p o s w r c h i e f s t r Input #6, g e n d e r s t r Rem Transform s t r i n g s i n t o i n t e g e r s o r do ubl e p o s w r c h i e f = I n t ( Val ( p o s w r c h i e f s t r ) ) age = Val ( a g e s t r ) g ender = I n t ( Val ( g e n d e r s t r ) ) I f ( ho useho l d = ho useho l dCu r r e n t ) Then
Rem As l o n g a s t he ho useho l d i s t he same , we c o n t u i n u e t o s c a l e V a l u e = s c a l e V a l u e + scaleFaoFam ( ageType , gender , age s i z e h o u s e h o l d = s i z e h o u s e h o l d + 1 E l s e Rem The f i r s t time we di d q u i t t he c u r r e n t household , we may Rem o f s c a l e V a l u e a s t he s c a l e o f t he t he t he ho useho l d which P r i n t #4, Trim ( S t r ( s c a l e V a l u e ) ) P r i n t #5, s i z e h o u s e h o l d I f ( ho useho l d = ho useho l dCu r r e n t ) Then Rem As l o n g a s t he ho useho l d i s t he same , we c o n t u i n u e t o incomeHousehold = incomeHousehold + income E l s e Rem The f i r s t time we di d q u i t t he c u r r e n t household , we may Rem o f s c a l e V a l u e a s t he s c a l e o f t he t he t he ho useho l d which P r i n t #3, incomeHousehold Rem I n i t i a l i z e t he s c l a l e and t he s i z e f o r t he new ho useho l d ho useho l dCur r e nt = ho useho l d incomeHousehold = income End I f Wend C l o s e #1, #2, #3 MsgBox " To t a l Incom found and c r e a t e d i n i n c o m e t o t a l . t xt , and ready t o End Sub Rem i n i t i a l i z e t he v a l u e o f t he income l a b e l r e g i o n = r e g i o n j = 1 While Not EOF( 1 ) j = j + 1 Input #1, ho useho l d Input #2, r e g i o n I f Not ( ho useho l d = ho useho l dCu r r en t ) Then Rem The f i r s t time we di d q u i t t he c u r r e n t household , we may Rem o f r e g i o n a s a s t he r e g i o n o f t he ho useho l d P r i n t #3, r e g i o n Rem i n i t i l i z e t he ho useho l d ho useho l dCu r r en t = ho useho l d End I f Wend P r i n t #3, r e g i o n C l o s e #1, #2, #3 MsgBox " To t a l Incom found and c r e a t e d i n i n c o m e t o t a l . t xt , and ready t o End Sub Rem Catch t he c u r r e n t ho useho l d ho useho l dCu r r e n t = ho useho l d Rem i n i t i a l i z e t he v a l u e o f t he income l a b e l g e n d e r = g ender j = 1 Rem i n i t i a l i z e l a b e l g e n d e r t o "XXX" l a b e l g e n d e r = "XXX" Rem The f i r s t time we di d q u i t t he c u r r e n t household , we may Rem o f s c a l e V a l u e a s t he s c a l e o f t he t he t he ho useho l d which P r i n t #4, l a b e l g e n d e r Rem I n i t i a l i z e t he s c l a l e and t he s i z e f o r t he new ho useho l d 1, 2, 3 ho useho l dCur r e nt = ho useho l d Rem i n i t i a l i z e l a b e l g e n d e r t o "XXX" l a b e l g e n d e r = "XXX" Rem t e s t i s t h i s i n d i v i d u a l i s ho useho l d c h i e f . I I f Trim ( S t r ( p o s w r c h i e f ) ) = "1" Then l a b e l g e n d e r = g ender End I f End I f Wend P r i n t #4, l a b e l g e n d e r C l o s e #1, #2, #3, #4 MsgBox " g ender l a b e l c r e a t e d and ready t o be used " End Sub
